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NOISE-SENSITIVE ALERT PRESENTATION

Field of the Invention

The present invention relates to a method of ptesgan alert to a user in an environment
on a device having a processor; a device that presderts to a user in an environment,
and a computer-readable memory device storingucistns that, when executed on a
processor of a device, cause the device to presems to a user.

Background of the Invention

Within the field of computing, many scenarios indlthe presentation of an alert on a
device, such as a ringtone or vibration presentec tuser by a mobile phone upon
receiving an incoming call or text message. In ssggnarios, the noise of the environment
may affect the user's ability to hear the alertjclwhmay cause the user to miss a time-
sensitive alert, such as a request for a realtiomenctunication session (e.g. , an incoming
phone call or video chat request). The user mdigeita variety of techniques to cope with
the noise of the environment, such as increasiagydfume of the device to make the alert
noticeable over the noise of the environment. & tioise in the environment is of a
particular type, the user may switch the alerthef tlevice from a first sensory modality
that matches the noise to an alternative sensomality that does not match the noise
(e.g., in an environment with a loud volume of sibutme user may switch from a sound-
based alert to a vibration-based alert). If ther usisses the alert, the device may log the
missed alert and present a message that the ugemotiee during or after the time of the

alert.

US 2008/0132290 Al discloses methods and deviceseteiving a missed message
signal, detecting an ambient noise level, detemmgirwhether the ambient noise level is
at least at a predetermined ambient noise threshalge based on the detected ambient
noise level. When the ambient noise level is delteed to be at least at a predetermined

ambient noise threshold value the methods and éevinclude processing missed
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message alert data of the missed message signanfanciation of missed message
alert data. Processing can include storing the edissessage alert data to wait for the
ambient noise level to be low enough so that arumaciation of the missed message is

audible over the ambient noise.

It is generally desirable to overcome or ameliorate or more of the above described

difficulties, or to at least provide a useful aftative.

Summary of the Invention

According to the present invention, there is predich method of presenting an alert to a
user in an environment on a device having a proceggse method comprising:
executing on the processor instructions that ctheseevice to:
detect a noise level of the environment;
compare the noise level of the environment to aent@vel threshold;
if the noise level is below the noise level thrddhpresent the alert to the
user; and
if the noise level is above the noise level thrédhefrain from presenting
the alert to the user until the noise level is betlbe noise level threshold,;
wherein executing the instructions on the procedsather causes the
device to:
upon refraining from presenting the alert, store #tert in an alert
log;
store at least one additional alert in the alegt &;nd
wherein presenting the alert to the user furthenmises:
consolidating the alerts stored in the alert log;

presenting the alert log.

According to the present invention, there is predich method of presenting an alert to a
user in an environment on a device having a procegse method comprising:

executing on the processor instructions that ctheseevice to:
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detect a noise level of the environment;
compare the noise level of the environment to aetidvel threshold;
if the noise level is below the noise level thrddhpresent the alert to the
user; and
if the noise level is above the noise level thrédhefrain from presenting
the alert to the user until the noise level is betbe noise level threshold,;
wherein:
the alert is presented in a first sensory modalityprising an audio
alert; and
executing the instructions on the processor furtiaeises the device
to, upon refraining from presenting the alert te thser, present an
alternative alert in a second sensory modality atsimg a vibration alert.

According to the present invention, there is alsavigled a device that presents alerts to a
user in an environment, the device comprising:
an alert memory that, upon receiving an alertestone alert;
a noise level detector that detects a noise |evisleenvironment; and
an alert presenter that, while the alert memorsestat least one stored alert:
compares the noise level of the environment toisenlevel threshold; and
upon determining that the noise level of the emmnent is below the noise
level threshold:
presents the stored alert to the user, and
removes the stored alert from the alert memory;
wherein the noise level detector detects the neiga by: while the
noise level is below the noise level thresholdedighg the noise level at a
first period duration; and
while the noise level is above the noise levelgshatd, detecting the
noise level at a second period duration that istshohan the first period

duration.

According to the present invention, there is alsovigled a computer-readable memory
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device storing instructions that, when executed pnocessor of a device, cause the device
to present alerts to a user by:

detecting a noise level of the environment;

compare the noise level of the environment to aent@vel threshold;

upon determining that the noise level is belowrtbese level threshold, present the
alert to the user; and

upon determining that the noise level is above rtbise level threshold, refrain
from presenting the alert to the user until thesadevel is below the noise level threshold;

wherein: the alert is presented within a frequeranyge of a frequency spectrum;
and

comparing the noise level of the environment furd@mprises:

identifying a noise level of the environment withhre frequency range of
the alert; and

comparing the noise level with the noise level shad.

This Summary is provided to introduce a selectiboomcepts in a simplified form that are
further described below in the Detailed Descriptidinis Summary is not intended to
identify key factors or essential features of tl@nsed subject matter, nor is it intended to

be used to limit the scope of the claimed subjeatten.

While the techniques described above may enablsea @ mitigate the noise of the
environment in the context of presented alertsseéhtechniques may present a few
disadvantages. For example, mitigation technighas involve the attention of the user
may be inadequate, as the user may have limitedtath for managing the device, or
limited patience in adapting the volume of the deva changing noise level of the
environment. Additionally, techniques such as iasieg the volume of a ringtone may be
unpleasant (e.g., in a noisy environment, a ringtthrat is loud enough to overcome the
noise level may also irritate other individualg)damay be embarrassing if the user fails to
reset it when the noise level subsides (e.g., v keerd ringtone that is audible in a noisy

environment may be piercing if the user transititma quiet environment).
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As another example, even if the user receivesldrefeom the device, the user may not be
able to respond due to the noise level; e.g., see mnay not wish to accept a call in a noisy
environment when the user and the caller wouldrable to hear one another. Moreover,
unless the user informs the caller of why the usarnable to accept the call (e.g., by

sending a text message), the caller is uninfornfi¢deoreason for the missed call.

Presented herein are techniques for configuringvécd to present alerts that is sensitive to
the noise level of the environment. In accordantth these techniques, when a device is
to present an alert to a user, the device detbetsvise level of the environment, and
compares the noise level with a noise level thrisshbthe noise level is below the noise
level threshold (i.e., if the environment is suffiatly quiet for the user to receive the
alert), the device presents the alert to the udewever, if the noise level is above the
noise level threshold (i.e., if the environmentds noisy for the user to receive the alert),
the device refrains from presenting the alert, iastead defers the presentation of the alert
until the device detects that the noise level hdssisled below the noise level threshold.
Optionally, for an alert involving a caller, thevilee may automatically send a message to
the caller regarding the noise level, e.g., natifyihe caller that the user is unable to take a
call due to a noisy environment. By refraining fropresenting alerts in noisy
environments when the user is unlikely to receilie tlert, the device may more
conveniently interact with the user in a contexeeavmanner in accordance with the

techniques presented herein.

To the accomplishment of the foregoing and relaeds, the following description and
annexed drawings set forth certain illustrativeeasp and implementations. These are
indicative of but a few of the various ways in whione or more aspects may be
employed. Other aspects, advantages, and novelrésabf the disclosure will become
apparent from the following detailed descriptionentconsidered in conjunction with the

annexed drawings.

Brief Description of the Drawings




10

15

20

25

30

H:\tld\Interwoven\NRPortb\SNGDCC\TLD\104383_1.do88/2017

-6 -

Preferred embodiments of the present inventionhareafter described, by way of non-

limiting example only, with reference to the acca@nying drawings, in which:

Fig. 1 is an illustration of an exemplary scenafgaturing various techniques for
presenting an alert to a user of a device;

Fig. 2 is an illustration of an exemplary scendeaturing the presentation of an alert to a
user of a device;

Fig. 3 is an illustration of a first exemplary methof presenting an alert to a user of a
device;

Fig. 4 is a component block diagram illustrating exemplary device featuring an
exemplary system for presenting an alert to a user,

Fig. 5 is an illustration of an exemplary computeadable medium including processor-
executable instructions configured to embody onamore of the provisions set forth
herein;

Fig. 6 is an illustration of an exemplary deviceemdin the techniques presented herein
may be implemented;

Fig. 7 is an illustration of an exemplary scendeaturing an adjustable timing of the
detection of a noise level of an environment;

Fig. 8 is an illustration of an exemplary scendgaturing a comparison of a frequency
spectrum of a noise level of an environment witreguency spectrum of an alert;

Fig. 9 is an illustration of an exemplary scenafieaturing a set of alternative alerts
presentable in an environment;

Fig. 10 is an illustration of an exemplary scendgimturing a presentation of an alert log of
deferred alerts; and

Fig. 11 is an illustration of an exemplary compgtanvironment wherein a portion of the

present techniques may be implemented and/orediliz

Detailed Description of Preferred Embodiments &f livention

The claimed subject matter is now described witeresce to the drawings, wherein like

reference numerals are used to refer to like elésnémroughout. In the following
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description, for purposes of explanation, numespeific details are set forth in order to
provide a thorough understanding of the claimedjesibmatter. It may be evident,
however, that the claimed subject matter may betiged without these specific details. In
other instances, structures and devices are shawplock diagram form in order to

facilitate describing the claimed subject matter.

A. Introduction

Fig. 1 is an illustration of an exemplary scendri® featuring a presentation of an alert
110 to a user 102 of a device 104. In this exemgpenario 100, the device 104
comprises a mobile phone that presents an aleruf&f receiving an incoming call 106
from a contact 108 of the user 102. However, atrst fime 120, the user 102 may be
present in an environment 112 having a signifi@anount of noise 114 that may obscure
the alert 110. As a first example, the alert 11¢ e@mprise a sound that the user 102 may
not hear due to the sound within a loud environnigr#, such as a music concert or a
public restaurant with a heavy volume of convemsatAs a second example, the alert 110
may comprise a vibration that the user 102 maypeoteive due to a significant amount of
vibration within the environment 112, such as antteaveling over a rough track, or a bus
traveling upon a cobblestone street. In these antdlas scenarios, the alert 110 presented
by the device 104 may not be perceived by the @8erdue to the noise 114 of the
environment 112, and the contact 108 is eventualiyified that the user 102 is

unavailable.

Devices 104 are often configured to mitigate suotumstances in a variety of ways. As a
first example, the user 102 may simply increasevitlame of the alert 110 in order to
overcome the noise 114 of the environment 112. secand example, the device 104 may
present to the user 102 a notification 116 regardie missed alert 110, which the user
102 may notice and respond to at a second timeA<3.third example, in anticipation of
missing the alert 110 due to the noise 114 of therenment 112, the user 102 may toggle
the presentation of alerts 110 by the device 104dicking from a first alert type that

corresponds to the noise 1 4 to a second alertthgtedoes not correspond to the noise
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114 (e.g. , switching from an audio alert 110 tokaational alert 118, which may be more

readily perceived in an environment 112 featuringgih volume of sound noise 114 but a
lower volume of vibration noise 114). Thereaftdrasecond time 124, an alert 118 such
as an incoming call 106 is presented as a vibrakialert 118 that is perceived by the user
102 in spite of the sound noise 114 of the envirentnd12.

While the techniques presented in the exemplarpasce 100 of Fig. 1 may enable the
user 102 to mitigate the missed perception of @lgi0, such techniques may exhibit a

variety of disadvantages.

As a first example, mitigation techniques such asimg the volume or switching to a

different alert modality are implemented by therus@2. However, the user 102 may be
unable to reach the device 104 to alter the sattimgesponse (e.g., if the device 104 is in
the user's pocket or bag); may not have availaidmtzon to manage the alert settings of
the device 104 (e.g., while the user 102 is opagadi vehicle); may not want to spend time
change the settings; or may not understand howhémge the setting. Additionally, in

some scenarios, the user 102 may incorrectly kelileat the alert 110 is perceivable over

the noise 114 of the environment 112.

As a second example, techniques involving raidegviblume of an alert (e.g., the volume
of a broadcast audio alert, or the vibration stiengf a vibrational alert 118) may

overcome the noise 114 of the environment 112,rbay also result in an unpleasant
experience for the user 102 and/or other nearbiyithehls; e.g., an overly loud ringtone

broadcast over a noisy conversation may be regaitgeived by the user 102, but may
also irritate others in the vicinity. Additionallincreasing the volume of the alert 110 may
deplete the battery of the device 104 faster (ganerating a stronger vibration may result

in a faster rate of energy drain for the device)104

As a third example, mitigation techniques that imeaaltering the volume of the alert 110
to adapt to the noise 114 of the environment 119 naae undesirable consequences when

the noise 114 of the environment 114 changes. kample, a user 102 may increase the
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volume of a ringtone when the environment 112 isy)dout forgets to turn the volume
back down when the volume subsides or when the 1B2rtransitions to a quieter
environment 112. The resulting ringtone may beqgogy;, and may be embarrassing for the
user 102 and irritating for others in the vicini§onversely, the user 102 may turn the alert
volume of the device 104 down when present in afr@emment 112 with little noise, such
as a library, but may not remember to restore tbg g&olume to a typical setting upon
transitioning to an environment 112 with a typicalise level, and may therefore miss
alerts 110 due to the unusually low volume of tlegtdl10. Moreover, the user 102 may
simply be unwilling to attend to the volume levéltioe device 104 frequently as the noise

114 of the environment 112 changes.

As a fourth example, some devices 104 may only lane type of alert 110, or only

various types of alerts that are each obscuretidyoise 114 of the environment 112 (e.qg.
, @ mobile phone may have both an audio ringtomesavibration module, but the user 102
may be present in an environment 112 that is bmiHdud to hear the audio ringtone and
too rough to feel a vibration alert). Thus, theidevi04 may be incapable of presenting
any type of alert 112 that the user 102 is capableerceiving over the noise 114 of the

environment 112.

As a fifth example, presenting a notification 1bGHe user 102 of a missed alert 110, such
as a displayed message on a display of the dedde rhay be insufficient to bring the
missed alert 110 to the attention of the user Hift. example, a user 102 who is not
anticipating an alert (such as receiving a call)186y not check the device 104 for such a
notification 116, and may not notice the notificatil16 until long after missing the alert
110. This result may arise because the device 84 dot prompt the attention of the user
102 at a later time, but responds in a passive erahat is only noticeable when the user

102 later initiates an interaction with the devi€g!.

As a sixth example, when the alert 110 involvesoatact 108 such as an individual
placing a call 106 to the user 102, the interactibthe device 104 with the user 102 may

fail to inform the contact 108 of the interactidfor example, the contact 108 may wait
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while the device 104 attempts to present the alEbtto the user 102, and may then inform
the contact 108 that the user 102 is unavailaboantransfer the contact 108 to a
voicemail box. However, these responses may notrmfthe contact 108 as to why the
user 102 is unavailable (i.e., because of the nbigkeof the environment 112), but only
that the user 102 is unavailable. These and otlsaddantages may arise from the missed

alert mitigation techniques presented in the examy@cenario 100 of Fig. 1.

B. Presented Techniques

Fig. 2 presents an illustration of an exemplarynace 200 featuring a device 104 that is
configured to present alerts 110 to a user 10daw wf the noise 114 of an environment

112 of the user 102 in accordance with the teclesguesented herein.

In this exemplary scenario 200, at a first time ,2d 2levice 104 of a user 102 receives a
call 106 from a contact 108 of the user 102, ardkanors to present an alert 110 to the
user 102 regarding the call 106. However, befoesgmting the alert 110, the device 104
measures a noise level 202 of the environment Ilthed user 102, and performs a
comparison 206 of the noise level 202 of the ndité of the environment 112 with a
noise level threshold 204 (e.g. , determining wikethe sound level of the environment
112 is above or below a sound level threshold, siscB5 decibels, or the peak loudness of
a typical level of conversation). Upon reachingegedmination 208 that the noise level 202
is below the noise level threshold 204, the deti@é¢ may present 214 the alert 110 to the
user 102 as an indication of the call 106 fromdbetact 108. However, upon reaching a
determination 208 that the noise level 202 excéeelsioise level threshold 204, the device
104 may refrain from presenting the alert 110 ® ulker 102, and may instead store 216
the alert 110 in an alert storage 210 (e.g., a meimaffer for missed alerts 110). At a later
time, when the device 104 reaches a determinat@h tRat the noise level 202 has
diminished below the noise level threshold 204,dbaeice 104 may present the alerts 110
in the alert storage 210 to the user 102 (e.gvigireg an audio notification to the user 102

indicating the missed call 106 from the contact)108
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C. Technical Effects

The configuration of a device 104 to present amt ateaccordance with the techniques
presented herein, such as illustrated in the examygcenario 200 of Fig. 2, may present a
variety of technical effects as compared with otfeehniques, including those illustrated

in the exemplary scenario 100 of Fig. 1.

As a first example, the comparison 206 of the nt@sel 202 and the noise level threshold
204, and determination 208 of whether to presemt akert 110 or to defer such
presentation until the noise level 202 of the emwinent 112 subsides, are performed
automatically by the device 104, and do not invahe knowledge, attention, and memory
of the user 102 to adjust the operation of the@eti04. As such, the techniques are less
prone to consequences due to the failure of the 132 to adjust the device 104 to the
current environment 112 or the resetting of theiaew04 when leaving the environment
112.

As a second example, the deferral of the presentafithe alert 110 until a time when the
alert 110 is perceptible by the user 102, rathan tbvercoming the noise level 202 by
increasing the volume of the alert 110, reduces uhpleasantness of presenting an
amplified alert 110 to the user 102 and other iiatligls.

As a third example, the determination 208 not ®spnt an alert 110 that is unlikely to be
perceived by the user 102 may conserve the bafiewyer and other computational
resources of the device 104.

As a fourth example, the deferral of the presematif the alert 110 to a subsequent time,
and the actual presentation of the alert 110 aater ltime when the noise level 202
diminishes below the noise level threshold 204 pksathe device 104 to actively alert the
user 102, rather than passively presenting a oatifin such as a message that the user 102

may not notice.
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As a fifth example, the comparison 208 may be peréa rapidly and may enable a
prompt response to a contact 108 (rather than d¢inéact 108 having to wait while the

device 104 attempts in vain to alert the user 182J/or may inform the contact 108 of the
reason that the user 102 is unavailable, i.e.,tdubke noise level 202 of the environment
112. These and other technical effects may be aethithrough the presentation of an alert
110 in view of the noise level 202 of the enviromin&12 may be achieved through the

implementation of the techniques presented herein.

D. Exemplary Embodiments

Fig. 3 presents an illustration of an exemplarnstfiembodiment of the techniques
presented herein, illustrated as an exemplary nde8@® of presenting an alert 110 to a
user 102 of a device 104. The exemplary methodn3@p be implemented, e.g., as a set of
instructions stored in a memory component (e.gneenory circuit, a platter of a hard disk
drive, a solid-state storage device, or a magmatioptical disc) of a device having a
processor, where the instructions, when executetherprocessor, cause the device to
operate according to the techniques presentedrhdree exemplary method 300 begins at
302 and involves executing 304 the instructionsttus processor of the device 104. In
particular, the execution of the instructions o finocessor causes the device 104 to detect
306 a noise level 202 of the environment 112, ardpare 308 the noise level 202 of the
environment 112 to a noise level threshold 204hdf noise level 202 is below the noise
level threshold 204, the device 104 may presenttB&@lert 110 to the user 112; but if the
noise level 112 is above the noise level thresiidld, the device may refrain 312 from
presenting the alert 110 to the user 102. Instdaddevice 104 may again (after a brief
period) detect 306 the noise level 202 of the emwirent 204 for comparison with the
noise level threshold 204, and may continue toalargil the noise level 202 is below the
noise level threshold 204, at which later time diezice 104 may present the alert 110 to
the user 102. By presenting the alert 110 to tlee L82 in this manner, the execution of
the instructions on the processor causes the ddwicgperate in accordance with the

techniques presented herein, and so the exemplettyooh 300 ends at 314.
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Fig. 4 presents an illustration of a second exergpmbodiment of the techniques

presented herein, illustrated as an exemplary de#2 upon which is implemented an

exemplary system 406 for presenting alerts 110usea 102. The respective components
of the exemplary system 406 may be implemented, ,eap instructions stored in a

memory component of the exemplary device 402 twhen executed on a processor 404
of the exemplary device 402, cause the exemplaricee&02 to perform at least a portion

of the techniques presented herein. Alternativehoygh not shown), one or more

components of the exemplary system 406 may be mgled, e.g. , as a volatile or

nonvolatile logical circuit, such as a particuladgsigned semiconductor-on-a-chip (SoC)
or a configuration of a field-programmable gateagr(FPGA), that performs at least a

portion of the techniques presented herein, suahthe interoperation of the components
completes the performance of a variant of the teglas presented herein.

The exemplary system 406 includes an alert mem@8ytdat, upon receiving an alert 110,
stores the alert 110. The exemplary system 406 iatdodes a noise level detector 410
(e.g., a microphone or a vibration sensor) tha¢asta noise level 202 of the environment
112 of the user 102. The exemplary system 406 iatdodes an alert presenter 412 that,
while the alert memory 408 stores at least oneedtatert 110, compares the noise level
202 of the environment 112 of the user 102 to asendevel threshold 204. Upon
determining that the noise level 202 of the envinent 112 of the user 102 is below the
noise level threshold 204, the alert presenterpgt&8ents the at least one stored alert 110
to the user 102, and removes the at least onedsabed 110 from the alert memory 408. In
this manner, the architecture and interoperationthef components of the exemplary
system 406 of Fig. 4 enable the exemplary devi@td(resent alerts 110 tot eh user 102

in accordance with the techniques presented herein.

Still another embodiment involves a computer-redaabedium comprising processor-
executable instructions configured to apply thehmégues presented herein. Such
computer-readable media may include, e.g., compatatable storage devices involving a
tangible device, such as a memory semiconductgr (ea semiconductor utilizing static

random access memory (SRAM), dynamic random acosssiory (DRAM), and/or
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synchronous dynamic random access memory (SDRAdhNtdogies), a platter of a hard
disk drive, a flash memory device, or a magnetioptical disc (such as a CD-R, DVD-R,
or floppy disc), encoding a set of computer-reagatstructions that, when executed by a
processor of a device, cause the device to implethertechniques presented herein. Such
computer-readable media may also include (as a ofa®chnologies that are distinct from
computer-readable storage devices) various typesomfmunications media, such as a
signal that may be propagated through various phlsphenomena (e.g. , an
electromagnetic signal, a sound wave signal, opg@cal signal) and in various wired
scenarios (e.g., via an Ethernet or fiber opticlegabnd/or wireless scenarios (e.g., a
wireless local area network (WLAN) such as WiFpeasonal area network (PAN) such as
Bluetooth, or a cellular or radio network), and @fhiencodes a set of computer-readable
instructions that, when executed by a processardsvice, cause the device to implement

the techniques presented herein.

An exemplary computer-readable medium that maydsesdd in these ways is illustrated

in Fig. 5, wherein the implementation 500 comprisemputer-readable memory device
502 (e.g., a CD-R, DVD-R, or a platter of a hardkddrive), on which is encoded

computer-readable data 504. This computer-readddite 504 in turn comprises a set of
computer instructions 506 that are configured terafe according to the principles set
forth herein. In a first such embodiment, the pssoe-executable instructions 506 may be
configured to cause a device to perform a methopre$enting alerts 110 to a user 102,
such as the exemplary method 300 of Fig. 3. Incarsk such embodiment, the processor-
executable instructions 506 may be configured tol@ment one or more components of a
system for presenting alerts 110 to a user 104 sscthe exemplary system 406 in the
exemplary device 402 of Fig. 4. Many such comptgadable media may be devised by
those of ordinary skill in the art that are configih to operate in accordance with the

techniques presented herein.

E. Variations

The techniques discussed herein may be devisedvaiititions in many aspects, and some
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variations may present additional advantages ardthuce disadvantages with respect to
other variations of these and other techniques. eb\@r, some variations may be
implemented in combination, and some combinatioay feature additional advantages
and/or reduced disadvantages through synergistipearation. The variations may be
incorporated in various embodiments (e.g., the ¢tam method 300 of Fig. 3; the

exemplary system 406 of Fig. 4; and the exemplamputer-readable memory device 502

of Fig. 5) to confer individual and/or synergiséidvantages upon such embodiments.

El. Scenarios

A first aspect that may vary among embodiments hafs¢ techniques relates to the

scenarios wherein such techniques may be utilized.

As a first variation of this first aspect, the temjues presented herein may be utilized in a
variety of devices 104, such as laptops, tabldtenps and other communication devices,
headsets, earpieces, eyewear, wristwatches, per@dmning devices, portable media
players such as televisions and music players, lmobavigation devices, mobile

appliances, and vehicles.

Fig. 6 is an illustration of an exemplary scenaBf0 featuring one such device,
comprising an earpiece device 602 comprising aihgud04 wearable on an ear 614 of a
head 612 of a user 102, and comprising a speakepé§itionable near the ear 614 of the
user 102 and a microphone 608. In order to preaenalert 110 to the user 102, the
earpiece device 602 may utilize the microphone 808etect the noise level 202 of the
environment 112 of the user 102, and may compaediise level 202 with a noise level
threshold 204 (e.g., a maximum level of noise 1h&mein an alert presented through the
speaker 606 is likely to be comfortably audibletiie user 102). If the microphone 608
determines that noise level 202 is below the nlagel threshold 204, the earpiece device
602 may present the alert 110 the user 102 thrtluglspeaker 606; but if the noise level
202 is determined to exceed the noise level thtdsb@®4, the earpiece device 602 may

defer the presentation of the alert 110 to the @6eruntil the noise level 202 is reduced
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below the noise level threshold 204. Upon detectingh reduction, the earpiece device
604 may use the speaker 606 to present the atHdtsol the user 102 (e.g., informing the
user 102 of the alerts 110 missed during the pesfddgh noise level 202) in accordance
with the techniques presented herein.

As a second variation of this first aspect, thémégues presented herein may be utilized to
present alerts 110 having many types of meaningh) as the receipt of an incoming call
106 or an incoming message; the presence or algylald another individual; the receipt
of a warning, such as a weather, traffic, or nelgg;aan informational bulletin or update
of a software application; a cue pertaining toe¢hgironment 112 of the user 102, such as
a directional message from a navigation device;thacdompletion of a task on the device,
such as the delivery of a message to another ohatvi

As a third variation of this first aspect, the teitjues presented herein may be used with
many physical types of alerts 110, and the compargd a corresponding noise level 202
of the environment 112 with a noise level thresid. As a first example, the alert 110
may comprise an audio alert, such as a tone, nsasiple, voice recording, or synthesized
voice expression, and the noise 114 of the envieminil2 may be measured by a
microphone 608 as a sound volume, e.g., a decibasurement. As a second example, the
alert 110 may comprise a vibration, and the noesesll 202 may be measured by a
vibration sensor according to the vibration of #hevironment (e.g. , the magnitude of
vibration experienced by the user 102). As a texdmple, the alert 110 may comprise a
visual alert, such as a light-emitting diode orazlit display of a device, and the noise
may be measured as the ambient light of the enwviemt 112 (e.g., a visual display may
be imperceptible due to glare produced by the sua bright day). As a fourth example,
the alert 110 may comprise pressure or force, hadnbise of the environment may be
measured as the pressure or force exerted by theement 112 on the user 102 (e.g., a
ring device worn on a finger may present an alé@ iy squeezing the finger of the user
102, but this alert 110 may be imperceptible if teer 102 is currently engaged in
physical activity that also exerts force on thedsaof the user 102, such as swimming). As

a fifth example, the alert 110 may comprise a ckangemperature applied to the skin of
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the user 102, and the noise level 202 of the enment 112 may be measured as the
temperature of the environment 112 (e.g., a ringcgemay heat up to convey an alert
110, but may be imperceptible if the user's handsafready overly warm). These and
other scenarios may be suitable for applicatiotheftechniques presented herein.

E2. Detecting Noise L evel

A second aspect that may vary among embodimentheofechniques presented herein
involves the manner of detecting the noise leveR 20 the environment 112 for

comparison with a noise level threshold 204.

As a first variation of this second aspect, theice04 may detect the noise level 202 of
the environment 112 upon receiving a request tegmiean alert 110 to the user 102 (e.qg.,
only while an alert memory 408 stores at leastsineed alert 110). This variation may be
advantageous, e.g., by conserving the battery pewdrcomputational resources of the
device 104.

As a second variation of this second aspect, thvicelel04 may periodically detect the
noise level 202 of the environment 112 of the Ug#, and may periodically compare the
last detected noise level 202 of the environmer& Wwith the noise level threshold 204.
This variation may be advantageous, e.g., by haviogpleted the noise level
determination upon receiving the alert 110, engblan more rapid response to the
determination (e.g., the device 104 does not haweait to sample the noise level 202 of
the environment 112 before determining the handbfghe alert 110). Additionally,
sampling the noise level 202 periodically may pdeva more accurate determination, e.g. ,
based on the mean noise level 202 of the envirohtiEh over a period of time (such as
ten seconds) rather than a comparatively instantemeomparison that may not be as

accurate.

As a further variation of this second aspect, teeick 104 may detect the noise level 202

periodically in a different manner whether the eanment 112 is currently detected to be
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noisy or quiet. For example, while the noise 1e2@2 is below the noise level threshold
202, the device 104 may detect the noise levelaG2first period duration; and while the
noise level 202 is above the noise level thresBOW the device 104 may detect the noise
level 202 at a second period duration that is sidfan the first period duration. This
variation may be selected, e.g., because detergnthat the device has transitioned from a
noisy environment into a quiet environment, sucht tteeferred alerts 110 may now be
presented to the user 102, may represent a mandicagt determination than detecting
than determining that the device 104 has trangtidnrom a quiet environment into a noisy
environment, wherein new alerts 110 are simplyeaéferred. Additionally, the period of
each detection may be further adjusted based ar @htors; e.g., if respective alerts 110
comprise an alert priority, then the period of dimra of the second detection period (i.e.,
detecting when the device 104 has transitioned feomoisy environment to a quiet
environment) may be adjusted in view of the alerbrigies of stored alerts in an alert
memory 408 (e.g., a short period duration may becsesd if a high-priority alert 110 is
stored, and a longer period duration may be sela€tenly lower-priority alerts 110 are
stored).

Fig. 7 presents an illustration of an exemplarynace® 700 featuring several such
variations of this second aspect. In this exempdagnario 700, a device 104 performs the
techniques presented herein (i.e., comparing tieerevel 202 of an environment 112 of
the user 102 to detect transitions between noigly et environments) based on an
adjustable period duration, reflected as a timeligé of times 702. At a first time 702, the
device 104 may be present in a quiet environmerdrevithe noise level 202 is below a
noise level threshold 204 of 64 decibels. The dei@4 may therefore evaluate the noise
level 202 of the environment 112 on a comparativelaxed basis, such as 30-second
intervals. At a later time 702, upon determiningttthe noise level 202 now exceeds the
noise level threshold 204, the device 104 may ifleatnoisy environment status 706 of
the environment 112, and reduce the period duradfothe noise evaluation from thirty
seconds to fifteen seconds. Even though the deMddeis not yet storing any deferred
alerts 110, the device 104 may reduce the evalugteriod duration in order to avoid

deferring an alert 110 received shortly after tbesa level 202 has reduced. At a still later
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time, the device 104 may receive an alert 110 tprbsented to the user, but in view of the
noisy environment status 706, the device 104 marg she alert 110. The device 104 may
also further reduce the period duration, e.g., ffdteen seconds to ten seconds, in order
to present the alert 110 to the user 102 as soquossible. At a still later time, upon
detecting that the noise level 202 has subsideowbéhe noise level threshold 204, the
device 104 may identify a quiet environment statQ8 and may present 710 the stored
alert 110 to the user 102.

As a third variation of this second aspect, thes@adevel threshold 204 may be selected by
the user 102 (e.g., as a noise sensitivity slitlat allows the user 102 to specify the
sensitivity of the device 104 to noise 114 in relatto deferring received alerts 110).
Alternatively or additionally, the noise level teBhold 204 may be automatically
determined for the user 102 by observing when #ee 102 is consistently able to perceive
an alert 110, and when the user 102 is consistemifple to perceive an alert 110. For
example, an exemplary system 406 may include am r@sponse monitor that detects a
user response of the user 102 to an alert 110mgesben the environment 112, and adjusts
the noise level threshold 204 of the device 104m@ling to the user response of the user
102 to the alert 110. As one such scenario, thguénecy spectrum may comprise a
vibration frequency spectrum, and the alert 110 ro@amprises a vibration alert to be
presented to the user 102 within a vibration freqyeaange. The device 104 may identify
a noise level 202 of the environment 112 within ¥fi@ation frequency range of the alert
110, and compare the noise level 202 with the ntasel threshold 204 in order to

determine whether to present or defer the vibragient 110.

Fig. 8 presents an illustration of an exemplarynace featuring a fourth variation of this
second aspect, wherein the noise level 202 of tivraament is evaluated only for a
frequency range of the alert 110 within a frequespgctrum. As a first example 800, an
alert 100 such as a ringtone may include musiceswithin a particular frequency range
808 of a frequency spectrum 806 such as the audduad spectrum. Even if the general
noise level 202 of an environment 112 is compaeatihigh, the noise level 202 of the

frequency range 808 of the environment frequen@ctspm 804 may be comparatively
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low. In one such scenario, the noise 114 of therenment 112 may include a loud low-
frequency rumbling and a high-pitched whine, sughnaan airplane, but midrange tones
within the spectrum of a ringtone may be compaedyivdiminished in the environment
112, such that the ringtone is still audible widmgting the otherwise high noise level 202
of the environment 112. Conversely, as a seconthpbea802, the general noise level 202
of an environment 112 may be comparatively low, imaty be particularly high in the
frequency range 808 of the environment frequenegtspm 804 matching that of the alert
110, thereby rendering the alert 110 difficult tergeive. In one such scenario, the alert
110 may comprise human speech, and even a modenatent of human speech present in
the environment 112 in the same frequency rangen@Bobscure the alert 110 despite an
otherwise quiet noise level 202. Accordingly, aidevi04 may identify the noise level
202 of the environment 112 only within the frequenange 808 of the alert 110, and may
compare the noise level 202 only over the frequerange 808 with the noise level
threshold 204. These and other variations may bleded in the evaluation of the noise
level 202 and comparison with the noise level thoé$ 204 in accordance with the

techniques presented herein.

E3. Presenting and Deferring Alerts

A third aspect that may vary among embodimentshef techniques presented herein
involves the response of the device 104 to therch@tation that the noise level 202 of the

environment 112 exceeds the noise level threshoid 2

As a first variation of this third aspect, uponetetining that the noise level 202 is above
the noise level threshold 204 and in addition ttedang the presentation of the alert 110

to a later time when the noise level 202 subsittesdevice 104 may present to the user
102 a notification of the alert 110 in another magaFor example, the device 104 may

present a message on a display of the device Idieaiing that an alert 110 has been
received during a noisy period, and has been amfeand stored for later presentation to
the user 102.
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As a second variation of this third aspect, upotem@ning that a first alert 110 is
imperceptible to the user 102 in view of the ndesel 202 of the environment 112, a
device 104 may identify an alternative noise le26P of the environment within the
alternative frequency range of an alternative dleat is presentable to the user 102 at an
alternative frequency range of the frequency spettihat is different from the frequency
spectrum of the first alert 110. The device 104 rttegn compare the alternative noise
level 202 with the noise level threshold 204; amdru determining that the alternative
noise level 202 is below the noise level threstild, present the alternative alert to the
user 120 instead of the first alert 110.

Fig. 9 presents an illustration of an exemplarynac® 900 featuring this second variation
of this third aspect, wherein the device 104 cosgwia set of alerts 110 in a sensory
modality (e.g., a set of audible sound alerts), dodtibiting a variety of frequency ranges
808 across a frequency spectrum 806 of the semsodality. In this exemplary scenario
900, the device 104 may comprise a default aledtwviithin a first frequency range 902 of
the audible sound frequency spectrum 806 (e.g.idapitth tonal sequence); a second
alert 904 presented at a lower frequency rangev@f@tin the audible sound frequency
spectrum 806 (e.g. , a low-pitch tonal sequenaw];aathird alert 908 presented at a higher
frequency range 910 within the audible sound fraquespectrum 806 (e.g. , a high-pitch
tonal sequence). Upon determining that the noigel [202 of the environment frequency
spectrum 804 within the first frequency spectrund 80 the default alert 110 exceeds the
noise level threshold 204, the device 104 may ats&valuate the noise levels 202 at the
lower frequency range 906 and the higher frequeacge 910 within the environment
frequency spectrum 804. Upon determining that dhly higher frequency range 910
exhibits a nose level 202 below the noise levedghold 204, the device 104 may present
the third alert 908 in lieu of the default aler011

As a further example of this third variation of ghsecond aspect, upon identifying
identified a multitude of alerts 110 for which tlrequency range 808 was below the noise
level threshold 204, the device 104 may preserdmabmation of such alerts 110 (e.g., a

combination of tones that are individually percklatiover the noise level 202 in the
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respective frequency ranges 808, and that are ewvere readily perceptible when

presented together, either concurrently or consesiyj.

As a third variation of this fourth aspect, the idevl04 may present an alternative alert in
a different sensory modality (e.g., instead of pnéimg an audio alert 110 when the sound
noise level 202 of the environment 112 is high,spré a vibrational alert 118). For
example, if the default alert 110 is provided ifirat sensory modality, the device may
present an alternative alert 110 in a second sgmsodality that is different from the first

sensory modality.

As a fourth variation of this third aspect, aftefatring the presentation of an alert 110,
the device 104 may store the alert 110 in an &grtand may later present the alert log to
the user 102. The alert log may comprise, e.g.plsimn indication that one or more alerts
110 have been received (e.g., "while in a noisg,ayeu missed three calls"); a description
of each alert 110, such as the names of conta@gnlifating one or more missed calls
106; and/or a summary of the content of each d&f, such as a recording or text

transcript of voicemail messages left by each airit@8 who initiated a missed call 106.

Fig. 10 presents an illustration of an exemplargnscio 1000 featuring additional
examples of this fourth variation of this third aspinvolving an alert log 1004 indicating
the alerts 1000 that were deferred due to the neis 202 of the environment 112. In this
exemplary scenario 1000, a set of alerts 110 axwed that respectively include an alert
priority 1002. The alert log 1004 may therefore ser® the alerts 110 sorted
chronologically and/or descendingly by alert pitipri002 (e.g., presenting the highest-
priority alerts 110 first). Additionally, where &ast two alerts 110 are associated with a
message, the alert log 1004 may consolidate theaat two alerts 110 that are associated
with the same message 110 (e.g., consolidatingda¥is from the same individual as
"missed two calls"). Such sorting and/or consol@atmay be advantageous, e.g., for
presenting the alerts in a manner that rapidly rm& the user 102 of the alerts 110
deferred during the noisy environment, and maydréqularly convenient for devices 104

that communicate with the user 102 through a disdomterface, such as the earpiece
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device 602 in the exemplary scenario 600 of Fig. 6.

As a fifth variation of this third aspect, the dewimay attempt to present the alert 110 to
the user despite the noise level 202 of the enmemt 112. For example, if the user
happens to be looking at the device, the user n@icen a visual indicator of the
communication request even if the user is unableetr an audio alert. Accordingly, the
device may both present the alert 110 at the tifrthedocommunication request, and also
defer the alert 110, if missed, for a subsequeme tivhen the device detects that the noise
level is below the noise level threshold. Moreovbe device may determine whether or
not to present the alert 110 now based on theipcii the user; e.g., if the user is
currently interacting with the device, then theidewvmay present the alert 110 now despite
the noise level 202 of the environment 112, artdafuser is not currently interacting with
the device, the device may defer the alert 110 timdi noise level 202 is reduced. Many
such variations in the response of a device 10théodeferral of an alert 110 may be

included in embodiments of the techniques presemteein.

E4. Communicating with Contacts

A fourth variation of the techniques presented imerm@volves the communication of the

device with a contact whose request for a commtioitaession with the user 102 is the
source of an alarm 110. Where an alert 110 is a&sdcwith a contact 108, such as an
individual initiating a communication request tdtiste a communication session with the
user 102, the device 104 may interact with theant08 in various ways upon deferring
the alert 110 to the user.

As a first variation of this fourth aspect, the idev104 may decline the communication
request, and may do so promptly upon determiniagitiferral of the alert 110, rather than
after an extended delay while attempting to pretenalert 110 to the user 102.

As a second variation of this fourth aspect, thaade104 may accept a message from the

contact 108, such as a voicemail or text messageey associate the message with the
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alert 110 for presentation to the user 102 in ant &g 1004.

As a third variation of this fourth aspect, the idev104 may provide an automated
response that notifies the contact 108 that the @82 is unavailable to accept the
communication request due to the noise level 20@fenvironment 112 of the user 102,
thereby informing the contact 108 of the cause ha& tiser's unavailability. In some
embodiments, the automated response may be adjastedding to the contact (e.g. , a
first set of contacts may receive a first automat=sponse containing information about
the noisy environment, while a second set of cdstatay receive a different automated
response that only informs the contact of the sisatent to return the communication

request at a later time).

As a fourth variation of this fourth aspect, thevide 104 may inform the contact 108 that
when the noise level 202 of the environment 112imshes below the noise level
threshold 204, the device 104 shall present th# B1d to the user 102, and/or may notify
the contact 108 that the user 102 is now available.

As a fifth variation of this fourth aspect, the aev104 may present different messages to
different contacts 108; e.g., close contacts 108h s family members and friends of the
user 102 may be notified that the user 102 is moigy environment, while more distant
contacts 108 and unknown contacts 108 may be prdwdth a message that the user 102
is simply unavailable. Accordingly, the device 184y, upon receiving from the user 102
at least two messages respectively deliverable tmrdaact 108 when the user 102 is
unavailable to accept the communication requesiresthe messages respectively
associated with a contact 108; and upon receivirggaest from a contact 108 to establish
a communication session, present to the contacti®gessage that is associated with the

contact 108 when the user 102 is unavailable te@dbe communication request.

As a sixth variation of this fourth aspect, the idevl104 may limit the number of
notifications sent to a particular contact 108. Egample, if a contact 108 repeatedly

attempts to contact the user 102, the device 104 Immt the presentation of messages
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informing the contact 108 of the status of the €& to a notification frequency threshold
{e.g., a maximum of three messages per ten-minlgiek of time), and may refrain from

notifying the contact 108 upon receiving furthequests. Many such variations may be
utilized in the communication of the device 104hngbntacts 108 regarding the deferral of

alerts 110 to the user 102 in accordance withablertiques presented herein.

F. Computing Environment

The techniques discussed herein may be devisedvaiitations in many aspects, and some
variations may present additional advantages ardthuce disadvantages with respect to
other variations of these and other techniques. eb\@r, some variations may be
implemented in combination, and some combinatioay feature additional advantages
and/or reduced disadvantages through synergistipezation. The variations may be
incorporated in various embodiments to confer imhligl and/or synergistic advantages

upon such embodiments.

Fig. 11 and the following discussion provide a bHrgeneral description of a suitable
computing environment to implement embodiments rié or more of the provisions set
forth herein. The operating environment of Fig. i$lonly one example of a suitable
operating environment and is not intended to sugg®g limitation as to the scope of use
or functionality of the operating environment. Exa@dencomputing devices include, but are
not limited to, personal computers, server comgyteand-held or laptop devices, mobile
devices (such as mobile phones, Personal Digitalsféents (PDAs), media players, and
the like), multiprocessor systems, consumer elagsp mini computers, mainframe
computers, distributed computing environments thelude any of the above systems or

devices, and the like.

Although not required, embodiments are describeth@general context of "computer
readable instructions” being executed by one oremmymputing devices. Computer
readable instructions may be distributed via comiputadable media (discussed below).

Computer readable instructions may be implementedpmgram modules, such as
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functions, objects, Application Programming Inteda (APIs), data structures, and the
like, that perform particular tasks or implementtigallar abstract data types. Typically,
the functionality of the computer readable instiwtd may be combined or distributed as

desired in various environments.

Fig. 11 illustrates an example of a system 1100pr@img a computing device 1102
configured to implement one or more embodimentyideal herein. In one configuration,
computing device 1102 includes at least one praogssnit 1106 and memory 1108.
Depending on the exact configuration and type ofjmating device, memory 1108 may be
volatile (such as RAM, for example), non- volaiigeich as ROM, flash memory, etc., for
example) or some combination of the two. This agunfation is illustrated in Fig. 11 by
dashed line 1104.

In other embodiments, device 1102 may include autdit features and/or functionality.

For example, device 1102 may also include additisttaage (e.g., removable and/or non-
removable) including, but not limited to, magnegtorage, optical storage, and the like.
Such additional storage is illustrated in Fig. I dtorage 1110. In one embodiment,
computer readable instructions to implement onenore embodiments provided herein
may be in storage 1110. Storage 1110 may also stbes computer readable instructions
to implement an operating system, an applicatioog@am, and the like. Computer
readable instructions may be loaded in memory Ifbd8&xecution by processing unit

1106, for example.

The term "computer readable media" as used hengiludes computer storage media.
Computer storage media includes volatile and natile] removable and non-removable
media implemented in any method or technology ftorage of information such as
computer readable instructions or other data. Mgri@08 and storage 1110 are examples
of computer storage media. Computer storage madiades, but is not limited to, RAM,
ROM, EEPROM, flash memory or other memory techngldgD-ROM, Digital Versatile
Disks (DVDs) or other optical storage, magneticseétes, magnetic tape, magnetic disk

storage or other magnetic storage devices, or #rer medium which can be used to store
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the desired information and which can be accesgedelice 1102. Any such computer

storage media may be part of device 1102.

Device 1102 may also include communication conoa¢s) 1116 that allows device 1102
to communicate with other devices. Communicationneetion(s) 1116 may include, but
is not limited to, a modem, a Network Interface €C&NIC), an integrated network
interface, a radio frequency transmitter/receiaar,infrared port, a USB connection, or
other interfaces for connecting computing devic®2LXo other computing devices.
Communication connection(s) 1116 may include a dviennection or a wireless
connection. Communication connection(s) 1116 mawngmit and/or receive

communication media.

The term "computer readable media” may include camaation media. Communication
media typically embodies computer readable instast or other data in a "modulated
data signal" such as a carrier wave or other t@msmechanism and includes any
information delivery media. The term "modulatedadaignal” may include a signal that
has one or more of its characteristics set or ob@dng such a manner as to encode

information in the signal.

Device 1102 may include input device(s) 1114 suiskeyboard, mouse, pen, voice input
device, touch input device, infrared cameras, vithgat devices, and/or any other input
device. Output device(s) 1112 such as one or ms@ays, speakers, printers, and/or any
other output device may also be included in de®it@2. Input device(s) 1114 and output
device(s) 1112 may be connected to device 1102aviaired connection, wireless

connection, or any combination thereof. In one editbent, an input device or an output
device from another computing device may be useth@st device(s) 1114 or output

device(s) 1112 for computing device 1102.

Components of computing device 1102 may be conddnyevarious interconnects, such
as a bus. Such interconnects may include a PeapBemponent Interconnect (PCI), such
as PCIl Express, a Universal Serial Bus (USB), Riee(IEEE 1394), an optical bus
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structure, and the like. In another embodiment, maments of computing device 1102 may
be interconnected by a network. For example, merhb®8 may be comprised of multiple

physical memory units located in different physioalations interconnected by a network.

Those skilled in the art will realize that storatgrices utilized to store computer readable
instructions may be distributed across a netwodt. é&xample, a computing device 1120
accessible via network 1118 may store computeratdadnstructions to implement one or
more embodiments provided herein. Computing deld&® may access computing device
1120 and download a part or all of the computedabe instructions for execution.
Alternatively, computing device 1102 may downloaécps of the computer readable
instructions, as needed, or some instructions neagXecuted at computing device 1102
and some at computing device 1120.

G. Useof Terms

Although the subject matter has been describedrigdage specific to structural features
and/or methodological acts, it is to be understtat the subject matter defined in the
appended claims is not necessarily limited to thecsic features or acts described above.
Rather, the specific features and acts describedeabre disclosed as example forms of

implementing the claims.

As used in this application, the terms "componetmbdule,” "system”, "interface", and

the like are generally intended to refer to a cotaptelated entity, either hardware, a
combination of hardware and software, softwaresastware in execution. For example, a
component may be, but is not limited to being, acpss running on a processor, a
processor, an object, an executable, a thread exfutéion, a program, and/or a computer.
By way of illustration, both an application runniog a controller and the controller can be
a component. One or more components may residanwithprocess and/or thread of
execution and a component may be localized on onmguater and/or distributed between

two or more computers.
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Furthermore, the claimed subject matter may beemphted as a method, apparatus, or
article of manufacture using standard programmind/@ engineering technigues to
produce software, firmware, hardware, or any comuitdm thereof to control a computer to
implement the disclosed subject matter. The temtncta of manufacture” as used herein is
intended to encompass a computer program accefsibieany computer-readable device,
carrier, or media. Of course, those skilled indrtewill recognize many modifications may
be made to this configuration without departingnirthe scope or spirit of the claimed

subject matter.

Various operations of embodiments are providedihehe one embodiment, one or more
of the operations described may constitute competatable instructions stored on one or
more computer readable media, which if execute@ lopmputing device, will cause the
computing device to perform the operations desdriddée order in which some or all of
the operations are described should not be comsasdo imply that these operations are
necessarily order dependent. Alternative orderifilgb& appreciated by one skilled in the
art having the benefit of this description. Furthgrwill be understood that not all

operations are necessarily present in each embatipnevided herein.

Moreover, the word "exemplary" is used herein taameerving as an example, instance,
or illustration. Any aspect or design describedelreas "exemplary” is not necessarily to
be construed as advantageous over other aspealss@ns. Rather, use of the word
exemplary is intended to present concepts in a retecfashion. As used in this
application, the term "or" is intended to mean aclusive "or" rather than an exclusive
"or". That is, unless specified otherwise, or cléam context, "X employs A or B" is
intended to mean any of the natural inclusive péatans. That is, if X employs A; X
employs B; or X employs both A and B, then "X enysl@ or B" is satisfied under any of
the foregoing instances. In addition, the artits'sand "an" as used in this application and
the appended claims may generally be construedeemmone or more" unless specified

otherwise or clear from context to be directed singular form.

Also, although the disclosure has been shown asdritbed with respect to one or more
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implementations, equivalent alterations and modliions will occur to others skilled in
the art based upon a reading and understandingpi®fspecification and the annexed
drawings. The disclosure includes all such modifices and alterations and is limited only
by the scope of the following claims. In particuleegard to the various functions
performed by the above described components @aments, resources, etc.), the terms
used to describe such components are intendedritespond, unless otherwise indicated,
to any component which performs the specified fiomcof the described component (e.g.,
that is functionally equivalent), even though nbusturally equivalent to the disclosed
structure which performs the function in the herndustrated exemplary implementations
of the disclosure. In addition, while a particufeature of the disclosure may have been
disclosed with respect to only one of several imm@etations, such feature may be
combined with one or more other features of thewotimplementations as may be desired
and advantageous for any given or particular apptin. Furthermore, to the extent that
the terms "includes”, "having", "has", "with", oanants thereof are used in either the
detailed description or the claims, such termsiatended to be inclusive in a manner

similar to the term "comprising".

Throughout this specification and the claims whiolow, unless the context requires
otherwise, the word “comprise”, and variations sash“comprises” and “comprising”,
will be understood to imply the inclusion of a sthinteger or step or group of integers or

steps but not the exclusion of any other integestep or group of integers or steps.

The reference in this specification to any prioblpzation (or information derived from it),
or to any matter which is known, is not, and shawt be taken as an acknowledgment or
admission or any form of suggestion that that ppablication (or information derived
from it) or known matter forms part of the commoeangral knowledge in the field of

endeavour to which this specification relates.
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Claims Defining the Invention

1. A method of presenting an alert to a user iremvironment on a device having a
processor, the method comprising:
executing on the processor instructions that ctheséevice to:
detect a noise level of the environment;
compare the noise level of the environment to aent@vel threshold;
if the noise level is below the noise level thrddhpresent the alert to the
user; and
if the noise level is above the noise level thrédhefrain from presenting
the alert to the user until the noise level is betlbe noise level threshold,;

wherein executing the instructions on the procedsather causes the

device to:
upon refraining from presenting the alert, store étert in an alert
log;
store at least one additional alert in the alegt &;nd
wherein presenting the alert to the user furthenmises:
consolidating the alerts stored in the alert log;
presenting the alert log.
2. The method of claim 1, wherein: each alert stanethe alert log is associated with

an alert priority; and presenting the alert logher comprises: presenting each alert stored

in the alert log sorted descendingly accordindgheorespective alert priority.

3. The method of claim 1, wherein: the alert loghpoises at least two alerts that are
associated with one sender; and the consolidatiagalerts stored in the alert log further
comprises: consolidating at least two alerts tmatassociated with the same sender into

one alert.

4, The method of claim 1, wherein: the alert cosgsi a communication request

received from a contact; and refraining from présgnthe alert to the user further
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comprises: notifying the contact that the userniavailable to accept the communication

request due to the noise level of the environment.

5. The method of claim 4, wherein: executing trerirctions on the processor further
causes the device to: upon receiving from the asdeast two messages respectively
deliverable to a contact when the user is unavailebaccept the communication request,
store the at least two messages respectively assdowith a contact; and notifying the
contact further comprises: presenting to the carttae at least two messages associated

with the contact when the user is unavailable teptthe communication request.

6. The method of claim 4, wherein the notifying ttentact further comprises: upon
detecting a presentation of the message that igeamotification frequency threshold,

refraining from notifying the contact.

7. The method of claim 1, wherein: detecting thesedevel of the environment
further comprises: detecting the noise level of #rvironment at a first time; and
refraining from presenting the alert to the usethier comprises: at a second time that is
after the first time: detecting a second noise ll@f¢he environment; and comparing the
second noise level of the environment to a noisel lthreshold; and if the second noise
level at the second time is below the noise lelrdghold, present the alert to the user at

the second time.

8. A method of presenting an alert to a user iremvironment on a device having a
processor, the method comprising:
executing on the processor instructions that ctheseevice to:
detect a noise level of the environment;
compare the noise level of the environment to aent@vel threshold;
if the noise level is below the noise level thrddhpresent the alert to the
user; and
if the noise level is above the noise level thrédhefrain from presenting

the alert to the user until the noise level is aelbe noise level threshold;



10

15

20

25

30

H:\tld\Interwoven\NRPortb\SNGDCC\TLD\104383_1.do88/2017

-33-

wherein:

the alert is presented in a first sensory modaliiyiprising an audio
alert; and

executing the instructions on the processor furtiaeises the device
to, upon refraining from presenting the alert te thser, present an

alternative alert in a second sensory modality aising a vibration alert.

9. A device that presents alerts to a user in air@mment, the device comprising:
an alert memory that, upon receiving an alertestdhne alert;
a noise level detector that detects a noise |dvileoenvironment; and
an alert presenter that, while the alert memorgestat least one stored alert:
compares the noise level of the environment toisenlevel threshold; and
upon determining that the noise level of the emmnent is below the noise
level threshold:
presents the stored alert to the user, and
removes the stored alert from the alert memory;
wherein the noise level detector detects the neigad by: while the
noise level is below the noise level thresholdedighg the noise level at a
first period duration; and
while the noise level is above the noise levelgshatd, detecting the
noise level at a second period duration that istshohan the first period

duration.
10. The device of claim 9, wherein: the respecalts comprise an alert priority; and
the noise level detector adjusts the second pelioation according to the alert priority of

the respective stored alerts in the alert memory.

11. The device of claim 9, wherein the noise lalgtbctor detects the noise level of the

environment only while the alert memory storeseast one stored alert.

12.  The device of claim 9, wherein the alert présgrupon receiving a selected noise
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level threshold from the user, compares the noésellof the environment with the

selected noise level threshold provided by the.user

13. The device of claim 9, further comprising: d&rtaresponse monitor that: detects a
user response of the user to an alert presentdteienvironment; and adjusts the noise

level threshold of the device according to the ussponse of the user to the alert.

14. A computer-readable memory device storing utsions that, when executed on a
processor of a device, cause the device to presems to a user by:

detecting a noise level of the environment;

compare the noise level of the environment to aent@vel threshold;

upon determining that the noise level is belowrthise level threshold, present the
alert to the user; and

upon determining that the noise level is above rtbese level threshold, refrain
from presenting the alert to the user until thesadevel is below the noise level threshold;

wherein: the alert is presented within a frequeranyge of a frequency spectrum,;
and

comparing the noise level of the environment furdwmprises:

identifying a noise level of the environment withhre frequency range of
the alert; and

comparing the noise level with the noise level shadd.

15. The computer-readable memory device of claim dHerein: the frequency
spectrum comprises a vibration frequency spectrama; the alert comprises a vibration
alert to be presented to the user within a vibrafrequency range; comparing the noise
level of the environment further comprises: idegmtify a noise level of the environment
within the vibration frequency range of the alemid comparing the noise level with the
noise level threshold.

16.  The computer-readable memory device of claimwl¥rein: the device comprises

an alternative alert presentable to the user afal&rnative frequency range of the



H:\tld\Interwoven\NRPortb\SNGDCC\TLD\104383_1.do88/2017

-35-

frequency spectrum that is different from the fremey spectrum of the alert; and
executing the instructions on the processor furtarse the device to, upon determining
that the noise level of the environment within threguency range is above the frequency
range of the alert: identify an alternative noisxel of the environment within the
alternative frequency range of the alternativetatemmpare the alternative noise level with
the noise level threshold; and upon determining tthe alternative noise level is below the

noise level threshold, present the alternativet &bethe user instead of the alert.



